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The socio-technical shaping of digital commons 
and the material politics of the Italian wireless 
community network
by Stefano Crabu and Paolo Magaudda
1. Introduction1
Digital commons represent an increasingly important phenom-
enon in contemporary network society, since they are framed as 
a political and economic strategy to cope with critical concerns 
arising by the pervasiveness of neoliberal digital sharing economy 
(Martin 2016), also labelled as «neoliberalism on steroids» (Mo-
rozov 2013). In this article, we present the main results of a 
qualitative study on a specific kind of digital commons, Ninux.
org, which is the largest wireless community network (CN) in 
Italy. CNs are local communication infrastructures generally 
based on a commons paradigm, as they are built, self-managed 
and owned with a bottom-up approach by collectives of people 
(Smith et al. 2017), which include hackers, geeks, engineering 
students, political activists and lay people. In these last few 
years, several CNs have been built in many European cities or 
regions to strengthen the neutral access to digital communication 
networks (Crabu et al. 2016; Franquesa, Navarro 2017). These 
communication infrastructures are conceived by their developers 
as political alternatives to the global, business-oriented governance 
of the internet (Chenou 2014; Epstein et al. 2016). Analytically 
speaking, CNs represent peculiar digital commons, distinctively 
characterised by the need to materially build and maintain a 
technical infrastructure, thanks to the creative adaptation of 
technologies by activists and concerned group of citizens.
1 The paper has been conceived and discussed by both authors. In compliance 
with Italian academic folkways, Stefano Crabu and Paolo Magaudda acknowledge that 
the former wrote paragraphs 2, 3, 5.1, 5.2 and the latter wrote paragraphs 4, 5.3 and 
6. The introduction has been jointly written.
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Drawing on a conceptual framework emerged on the ridge 
between sociology of innovation and science and technology 
studies (S&TS), the article has the main purpose to disclose the 
multimodal and creative work of shaping the Italian CN. This 
processual work will be addressed as a socio-technical agencement 
(Muniesa et al. 2007; Hardie, MacKenzie 2007; Callon 2008), 
resulting from the alignment between activists’ values and political 
agendas with technical and material issues arising from building 
and maintaining the infrastructure. In doing so, our approach will 
be characterized by looking at CN’s «infrastructuring process» 
(Star, Bowker 2006), revealing how the shaping of this distinctive 
kind of digital commons resides on «commoning practices» (Es-
teva 2014) emerging from a situated mutual articulation between 
technical arrangements and political visions. 
By focusing on the specific case of the Italian wireless CN, 
the article puts into question some of the current assumptions 
characterising the debate about digital commons. Indeed, main-
stream debates on commons mainly focalize on analytical and 
abstract features of «commonality», hence obscuring those material 
and situated practices required for the shaping and maintenance 
of digital-based common goods. Additionally, these debates also 
avoid to put relevance on the way digital commons, although 
innovative, can work toward the reproduction, and not the subver-
sion, of ordinary power relationships (Velicu, Garcìa-López 2018). 
To enrich the discussion, in our analysis we confer centrality 
to the material politics (Barry 2013; Gabrys et al. 2013) in the 
shaping of CN, hence looking at the ways in which materiality 
and technical issues play a lively role in the political undertak-
ings, as well as in the actual performance, of digital commons 
in practice. This focus on materiality and technology brings to 
the foreground the enactment of hybrid collectives (Callon, Law 
1995), intended as assemblages of material objects, techno-political 
imaginaries, as well as people’s alternative subjectivities, which 
we will conceptualise as «technoscientific commoners».
The article is organized as follows. After this introduction, 
in section 2 we offer a critical reading of the body of research 
related to the digital commons. Then, in section 3 we discuss 
our theoretical framework, highlighting some distinctive features 
of S&TS as appropriate and consistent analytical lenses to tackle 
issues entangled with the processual and open-ended dimension 
of sociomaterial practices involved in shaping digital commons. 
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In section 4, we present the research design and in section 5 we 
analyse technoscientific commoners’ stories about their engage-
ment in building and managing the Italian CN and how their 
work performs a distinctive articulation of digital common goods. 
In the conclusion, we summarise our major findings by putting 
into light how the Italian CN as digital common good can be 
fruitfully understood as the outcome of a performative ensemble 
of technologies, sociomaterial practices and political frames able 
to express a different model of innovation in society.
2. Common-pool resources in digital landscapes: revising the theory
In recent years, the debate around common-pool resources 
(Ostrom 1990; Hess, Ostrom 2007; Bollier 2008; Hardt, Negri 
2011; Bollier, Helfield 2014) has grown considerably, in both 
public discourses and academic debates, as consequence of the 
transformations of contemporary capitalism, which has been 
increasingly characterised by the pervasive adoption of digital 
and data-based technologies (Curien et al. 2007). In this respect, 
the so-called «informational» or «digital turn» has encouraged 
scholars from a range of disciplines to critically rethink the role 
of the commons in the «information age» (Wittel 2013; Teli et 
al. 2015; Ossewaarde, Reijers 2017). Much of this attention has 
focused on the relationship between technological innovation 
and the shaping of intensive-knowledge communities and how 
this gave shape to alternative forms (in respect to the State 
and the market) of producing, managing and sharing of digital 
resources within a commons paradigm. Wiki platforms, free 
software and, in terms of regulatory framework, copyleft licences 
are well known examples of these digital commons: abundant 
and intangible resources, which seem to escape the constraint of 
scarcity (Vercellone et al. 2017). This trend has been accentu-
ated by digitalisation, which has considerably reduced costs in 
producing and sharing information and knowledge.
Analytically speaking, digital commons do not refer to pre-
existing natural resources, but rather to «digital objects» (Kallinikos 
et al. 2010; Balbi et al. 2016), built ex-novo by means of social 
cooperation. For this reason, digital commons are often considered 
inexhaustible resources, generated by a «communal» communities 
of people, who adopt peer-to-peer production models and shape 
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organisational arrangements which are alternative to – or even 
antagonist of – for-profit and business-oriented logics of action 
(Benkler 2006; Bollier, Helfrich 2014; Jungnickel 2014). These 
peer-to-peer-based organisations are characterised by features like 
a horizontal internal coordination and by the fact that their 
members generally do not receive direct monetary remuneration 
for the time consecrated in producing a specific digital commons 
resource.
Examples of digital common goods that have attracted the 
attention of scholars often refer to resources manufactured within 
«hacker culture», such as software distributed freely under a 
free/libre open source software (FLOSS) model and, more gener-
ally, all resources built through a peer-to-peer production model 
over the internet. In this respect, Berry and Moss (2006), by 
contextualizing the role of commons within the contemporary 
«informational turn», outlined how the vision of free culture 
adopted by Creative Commons licenses enabled specific form 
of sharing, co-operation and peer-production. Moreover, these 
authors emphasized that digital commons are constituted within 
a «commonalty culture», based on a new ethical engagement that 
overcomes the traditional protest movements’ collective action, 
thus encompassing novel radical productive practices. From an 
economic perspective, Brett Frischmann (2005; 2007) developed 
a consistent theory about potential economic benefits arising 
from the management of infrastructural resources and produced 
by the adoption of a commons paradigm. Frischmann’s work of-
fered in-depth evidences of how digital infrastructures (e.g. the 
internet infrastructure), managed in an openly accessible manner, 
can generate positive externalities that benefit society as a whole, 
especially by sustaining active citizen engagement in responsible 
entrepreneurship, social ties generation and community building.
It is worth noting that these contributions have the merit to 
put the investigation of the shaping of informational resources 
at the heart of the debate about social change. At the same 
time, however, they have largely omitted to explore the proces-
sual and situated socio-technical practices underlying the work 
of producing these digital-related commons, thus considering 
scientific knowledge and technological objects as independent 
elements from social actions and human agency. According to 
a new emergent view on digital commons, it is crucial not to 
idealize or objectify the nature of the digital commons, neglect-
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ing the material and situated socio-technical practices involved 
in producing this kind of collective resources (Amin, Howell 
2016), as well as devaluing the power relationships embedded 
therein (Velicu, Garcìa-López 2018).
In short, most of the academic scholarship on digital commons 
accords little space to the conception that the peer-to-peer-based 
production of digital technologies constitutes a complex, hybrid, 
and at the same time vulnerable phenomenon (Hommels et al. 
2014), where boundaries between the technical and the material, 
the social and the political are fuzzy and blurred, requiring to 
be constantly adjusted and aligned (Gillespie et al. 2014). This 
sensibility supports the present research, which is therefore aimed 
to investigate digital commons in the making, as unstable out-
comes of hybrid collectives constituted by, among other things, 
expert knowledge, political agendas and heterogeneous techni-
cal materials: hybrid collectives experienced by the concerned 
communities as socio-technical ecologies in the course of their 
everyday activities (Suchman 2000). 
3. Theoretical foundations: digital commons in the making
To expand the understanding of digital commons by including 
the practices of design, management and maintenance, we mainly 
refer to works from the fields of sociology of innovation and 
S&TS, where «sociomaterial practices» (Orlikowski 2007) occurring 
in «technological dense environments» (Bruni et al. 2013; Crabu 
2014) have been deeply explored over the last two decades. This 
approach allows focusing on the mutual entanglement between 
human actors (both experts and lay people) and technological 
objects, helping to understand digital commons not as a mere 
normative and descriptive category, but rather as embodied and 
performative entities. Under this perspective, digital commons 
occur in historically situated interactional contexts, where human 
agents, knowledge and technical elements are mutually engaged in 
a process of «commoning», during which common goods’ social 
meaning, as well as the subjectivities involved in their shaping, 
are constantly negotiated and reframed. This is the reason why 
digital commons are here intended not as a stable object, but 
in terms of a socio-technical agencement (Muniesa et al. 2007; 
Hardie, MacKenzie 2007; Callon 2008). 
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The concept of socio-technical agencement is grounded in the 
well-known approach of actor-network theory (ANT), primarily 
developed by Michel Callon, Bruno Latour and John Law, which 
conceptualised the logic of acting as the result of a distributed 
agency among human and non-human entities (Callon, Latour 
1981; Callon 1986; Callon, Law 1982; Latour 2005). In the ANT 
perspective, an agencement is an unfolding sociomaterial process, 
where the material, the political and the social are mutually 
interdependent. The analytical agnosticism characterising ANT’s 
perspective about the nature of actors (whether humans or not) 
and their roles is particularly relevant for our understanding of 
digital commons, since mainstream theories assume (as stressed 
in the previous section) that common pool resources are mainly 
the outcome of rational and cognitive activities undertaken by 
human actors. 
Accordingly, we propose to consider the process of building 
up community networks not merely as an ensemble of human, 
material and immaterial entities, which portray an already existing 
state of order (even precarious), but as an entanglement of these 
elements, emerging as a performance that contributes to enable 
the same settings, conditions and options within which these 
phenomena occur (i.e. the condition of developing the project). 
Hence, a socio-technical agencement defines an iterative series of 
arrangements, characterised by the capacity to act and to give 
meanings to action, i.e. their performative property: the origins, 
consequences and modalities of action are of pertinence to all 
actors participating in it, and their values, beliefs and theoretical 
assumptions intervene in the course of the activities. 
Under this theoretical lens, it is possible to better account for 
the crucial importance of technologies and material objects for 
understanding not only the governance and procedural functioning 
of digital commons, but also their performative character, visible 
in how individual and collective identities, as well as new social 
organisations and new modes of managing resources, are defining 
and reshaping each other along the process (Licoppe 2010). This 
performative character means that the features of digital commons 
do not emerge from some «essential» properties of the idea or 
the artefact build, since the act of producing (and maintaining) 
these ideas or artefacts, inspired by a digital commons paradigm, 
contextually defines the same social conditions under which a 
«commons» is defined as such, and how it can be perceived as 
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relevant and meaningful by a concerned group of people. In 
short, this performative perspective helps to reveal the open-
ended nature of human action unfolding with the materiality 
of things and in situated contexts (Barad 2003), which are not 
given a priori, but are constantly produced through sociomaterial 
performances as a matter of collective concern.
Hence, in our analysis we adopt a perspective based on the 
possibility to study digital commons as performative socio-technical 
processes, which – through a set of agencements – can mobilise 
and align human actors, political agendas, model and theories of 
governing resources, as well as technical and material elements 
enacting both a common space of interaction and peculiar forms 
of organising reality.
4. Research context and methodology 
 
We analyse a specific kind of project, widespread in differ-
ent European countries, related to the building of local, small 
network infrastructures, labelled community networks (see Car-
roll, Hackett 2006; Shaffer 2011; Shaffer, Jordan 2013; Crabu, 
Magaudda 2015; De Filippi, Tréguer 2016). CNs are bottom-up 
communication digital infrastructures, generally built up at local 
level by activists and «geeks» on the basis of explicit political 
as well as civic motivations. Technically, a CN is a decentral-
ised (or mesh) wireless infrastructure for digital communication, 
based on interconnected antennas, usually set up on the roof 
of participants’ homes. These decentralised networks are fully 
independent from the «regular» internet, even though in a few 
countries (for example in Spain, France and Germany) CNs also 
became popular as a less-expensive, and sometimes more reliable, 
alternative to commercial ISP connections.
CNs are typically raised by groups of people rooted in 
media-activism, hacking and technical hobbies, engaged in the 
implementation of these infrastructures on a voluntary basis, as 
they commonly share a set of goals and political agendas, resulting 
in a radical criticism of the contemporary policy and governance 
of the internet. These wireless infrastructures are mostly self-
built, as volunteers adapt existing software, hack hardware, set 
up management rules and, last but not least, materially install 
antennas on roofs. Moreover, participants are motivated by the 
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possibility of generating an infrastructure owned by the same 
community that participates in its creation and that remains 
open to all the people who decide to join the project (Crabu, 
Magaudda 2016; 2018). 
It should be also highlighted that CNs embody alterative 
economic and cultural visions. On the one hand, they are ori-
ented towards a non-profit economic paradigm, demarcating an 
alternative to the for-profit and centralised models adopted by 
commercial internet service providers (ISPs), on which the inter-
net is today largely organised. On the other hand, this alterative 
economic approach, rooted in a non-profit logic of action, is 
also supported by alternative cultural and political discourses 
about the use of internet and the active role citizens should 
achieve in digital society. Therefore, CNs present themselves as 
specific common infrastructures, which may enact and support 
civic engagement to strengthen a more sustainably access digital 
networks, more respectful of users’ rights.
Indeed, CNs’ discourses stress the idea that the conventional 
model of the «consumer» needs to be replaced with the figure 
of an «engaged user», who should participate actively in some of 
the activities required to make the network work. This alternative 
vision of the ownership and the role of users comes together with 
an explicit criticism about the lack of privacy and the increasing 
surveillance and tracking efforts over the internet. In this regard, 
the hugely debated scandals related to mass surveillance activities 
over the internet organised by the US agency NSA, revealed by 
the leaking of documents by Edward Snowden in 2012, as well 
as to the commercial tracking based on advertising on computers 
and smartphones as in the Facebook–Cambridge Analytica data 
scandal in 2018, represent crucial issues addressed by activists 
and participants in CNs.
Nowadays, CNs have been launched in several European 
countries as projects self-managed by community organisations, 
sharing a distinctive techno-political vision concerning the plot-
ting of digital infrastructures as commons resource (Franquesa, 
Navarro 2017). The most complex and articulated example of a 
CN in Europe is Guifi.net, created in 2004 in Cataluña, currently 
constituted by more than 35.000 «nodes». One of the peculiari-
ties that differentiates the Guifi.net network from the Italian case 
we analyse concerns the degree of institutionalisation, as well 
as the intensity of collaboration with various public and private 
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institutions, such as local municipalities and ICT firms. Thanks 
to these collaborations, Guifi.net is today one of the largest CNs 
in Europe, along with other relevant experiences, such as the 
Freifunk in Germany, Wlan-SI in Slovenia and FFDN in France.
Our empirical research has been carried out exploring the 
culture, politics and material practices of the Italian wireless 
CN, called Ninux.org, launched in Rome in 2001 and consisting 
today of more than 350 nodes in 10 different Italian cities, the 
majority of which located in Rome. We started our study in 2014 
through a qualitative multi-method approach. First, we decided to 
extensively gather the existing documentation on the Ninux.org 
network, including materials produced by the local networks, as 
well as reports and newspaper articles produced by mainstream 
media. Particular attention was devoted to the collaborative forms 
of communication used by participants in community networks 
and, more specifically, to the discussions on themes related with 
Ninux.org occurred between January 2014 and December 2015 
through the mailing list of the national community.
Most relevant data are represented by a total of 14 in-depth 
semi-structured interviews (Wengraf 2001), lasting between 60 and 
120 min, with participants of four major local networks (Rome, 
Florence, Bologna and Pisa), distributed between 11 interviews 
in the time-frame 2014-2015 and other 3 interviews realized as a 
follow-up in mid-2017. Selected people interviewed have become 
active in crucial phases of the networks’ building process, often 
acquiring technical skills during their involvement in the daily 
activities of the infrastructure management. Interviews allowed 
us, on the one hand, to reconstruct the trajectories of each lo-
cal group and, on the other hand, to investigate individual and 
collective participation paths in the project, paying particular 
attention to participants’ discursive elements as well as the ma-
terial organization and activities.
Finally, following a multi-sited ethnographic approach (Mar-
cus 1995), we also included in our fieldwork the observation 
of three public face-to-face meetings of the community, as 
the national assembly of the whole Ninux.org. Empirically 
speaking, these face-to-face meetings represented crucial op-
portunities for the collection of consistent data concerning 
the interaction between members and the trajectories of the 
networks development. In fact, on such occasions Ninux.org 
members faced several crucial issues related to socio-technical 
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governance of the community, thus offering the opportunity to 
observe directly the discursive intertwining between technologi-
cal, political and social issues. 
The coding of the empirical material, which included also 
many of the documents and mailing list conversations, was car-
ried out through Atlas.ti software, following the principles of 
a constructivist grounded theory (Charmaz 2006). A first round 
of data-coding process guided by a grounded theory approach 
allowed to engender descriptive labels; then, on the basis of 
this early analysis, a second coding process has been performed 
to generate more interpretative and theory-laden labels, which 
have subsequently adopted in the articulation of the discussion 
of research findings.
5. Findings 
5.1. Materiality and performativity of the wireless antennas
The first issue we want to outline from the analysis of the 
empirical work is that participants’ commitment in developing 
a network infrastructure as digital commons is far from being 
exclusively related to the symbolic or cognitive adherence to 
a political project. Rather, creating a digital infrastructure like 
Ninux.org implies developing a technical landscape and giving 
shape to a specific set of material and technical activities, strictly 
interwoven with the political project and interrelated with issues 
about freedom, digital rights and participatory democracy within 
ICT innovation.
The interaction between the political agenda and the situ-
ated technical practices is particularly visible within the Ninux.
org’s practices related to the set-up and maintenance of the 
wireless antennas – needed to establish the connections among 
infrastructure’s users – usually mounted on network members’ 
roofs. In this respect, wireless antennas represent a vivid example 
of the performativity of the agencements implicated in shaping 
Ninux.org, as they allow situated modalities of participation and 
collaboration to be enacted consistent with the socio(political)-
technical fulfilment of the project. Wireless antennas are material 
interfaces between human agents and the network as a whole: 
through them, the wireless signal propagates, enabling, at the 
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same time, the connection of each node of the technical network 
and of each participant to the political project. Assuming that 
the network exists technically because these antennas communi-
cate with each other, through routing protocols and WiFi radio 
waves, their set-up requires an interconnection between activists’ 
material work and the politics underlying the Ninux.org project. 
On a political level, the set-up of a new antenna not only means 
the technical scaling up of the network, which gains one more 
node, but it also coincides with the enrolment into the project 
of a new member, who agreed to install one of these antennas 
on his own roof or terrace.
On a material level, the set-up of an antenna implies a 
craftsmanship, radically different from what digital and inter-
net activists are traditionally considered to be skilled in, such 
as writing software in front of a screen, or posting discussion 
threads to a forum. As it has been expressed by a Ninux.org 
activist based in Florence, installing an antenna on a roof entails 
a specific commitment to the project, calling for the enrolment 
of participants with the abilities to work in potentially dangerous 
situations, represented by a roof over a house or a condominium:
If I go to the roof and I mount an antenna of this type with a 5-meter 
pole, with tie rods and all of this, I could risk dying if I try to do something 
like that! I do such a thing. This work requires someone who knows how to 
do it. Over time, someone comes out who is not good at software, but is one 
who knows how to do masonry jobs and therefore knows how to do such 
a thing that will not fall on his head after a week. (Interview 2, participant 
in Florence).
The participation of people with new and different compe-
tences – if compared to the geek’s ability to write software code 
or tinkering with computer hardware – performs a pluralisation/
legitimisation of participation regimes, which rely on a distributed 
and horizontal internal governance. In this sense, antennas are 
not merely technical entities, stricto sensu, of the network, but 
rather their installation and maintenance has direct consequences 
on the politics of collaboration as well as on the overall regime 
of inclusion and involvement into the project. As one participant 
stated, «below every antenna there must be an active member of 
the community», explaining in this way that all people interested 
in the project should assume the responsibility of the antenna’s 
configuration and management installed on their own roof:
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A tacit rule is that below every roof, below every node, below every 
antenna, there must be an active member of the community. This is because 
the network is being conceived as something that we do and then we put 
in common. You cannot imagine building up the network like: «Oh well, I’ll 
come to your house, and I’ll install the antenna... and then everything will 
be ok and you will never have to worry». The key issue is that, by joining 
the Ninux network cable that comes down from the roof, you are not just 
replacing the commercial ISP cable, and nothing more has changed for you. 
Behind this network there must be people who are aware of how the network 
works, and therefore there’s this tacit rule that for every antenna, there must 
be a human head. (Interview 7, participant in Bologna).
As this Ninux.org activist argued, participating in the project 
enacts a sort of «logic of care» (Mol 2008) for the benefit of a 
non-human actor: antennas need to be «cared», and this activ-
ity is essential for the development and efficient working of the 
network. At the same time, committing to the care of antennas 
has both a symbolic and a material implication, as it means 
participating in and taking care of the collective infrastructure as 
a political project. In this sense, antennas are not just functional 
technical devices, but crucial elements within the socio-technical 
agencement, as they are active «non-human agents» contributing 
to support the structuring of an active membership and the col-
lective responsibility of building and managing a CN as a digital 
commons resource.
In fact, wireless antennas are crucial to solicit collective 
participation: their maintenance not only gives concreteness to a 
technical project, but also makes visible how a technical activity 
contribute to the political discourse sustaining the overall infra-
structure. The focus on the relevance of the material work in 
the set-up of antennas emphasises at least two issues: on the one 
hand, that the participation in a digital infrastructure means not 
only adhering politically, cognitively or symbolically to a project, 
but also committing materially with it; on the other hand, that 
the reconfiguration of technical competences and skills is part of 
the chain of performative dynamics that enable and sustain the 
heterogeneous efforts required to further the Ninux.org project.
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5.2. Performing technoscientific commoners, enacting technical skills 
and political identities
A second relevant issue we aim to outline regards the iden-
tities of Ninux.org’s activists and how they are performed in a 
technoscientific and politically-oriented context. A newcomer who 
would contribute to the community in a competent way is required 
to learn how to perform its identity both as a technician and a 
media-activist: we analytically capture the «competent performance» 
of this hybrid role with the label of technoscientific commoner. By 
framing the digital infrastructure as an outcome of a performative 
agencement, it is possible to highlight how performing the role 
of technoscientific commoner requires the proper mobilisation 
and sorting out of both technical and political elements within 
specific settings of interaction. What we argue, then, is that the 
subjectivities of Ninux.org’s members cannot be a-priori reduced 
to a mere technical dimension, as it is clearly outlined in the 
following account by a technoscientific commoner from Florence: 
When I started to be interested in CNs, I had always worked in […] a 
university laboratory that was inside a company […]. And they produced mesh 
networking applications for all sorts of aims, ranging from civil protection, 
hospitals, military, etc. And at some point, when I realised that there were 
alternative experiences applying this technology outside of the laboratory, and 
outside of the contexts that normally finance this technology, I really liked this 
idea. Being able to have a network that works, something real and existing, 
but not funded by the government or the army, is something that has excited 
me […]. And this has also put into question the way in which I was working 
in the university». (Interview 2, participant in Florence).
This quotation shows how, for this activist, active participa-
tion in Ninux.org was important not just because it allowed him 
to enhance his technical skills, but also because encouraged the 
reframing of those political motivations supporting his technical 
competences. Conceptually speaking, the performance of this role 
implies a sociomaterial interaction, accomplished in relation to 
the social, cultural and material ecologies in which participants/
activists exhibit their willingness to participate in the building 
and maintaining the infrastructure; the technoscientific commoner 
should show appropriate levels of attention and enact appropri-
ate responses to the diverse situations to which the everyday 
community life is exposed.
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The trajectories of participants subjectivation are strictly in-
tertwined with the building of the infrastructure, whose material 
construction implies performing the role of a technoscientific com-
moner. At the same time, this process of subjectification supports 
the shaping of the digital infrastructure as a common resource, 
in the logic of continuous recursiveness. This process of mutual 
co-production between infrastructures and human subjectivities 
becomes further evident in those cases when newcomers do not 
own an established set of technical competencies before joining 
the project, but rather these skills are learned as a consequence 
of their involvement in the community:
No, I’m not an engineer, but here [in Ninux.org] it is not the situation 
where you’re alone, trying to do things. When you approach a community that 
teaches you all sorts of things, it is easy to learn. […] I became interested, 
I went [to the meetings] and I liked it. I did not understand anything at 
first, as when I went there it was like listening to someone speaking another 
language. And slowly, by insisting, I started to learn that kind of language». 
(Interview 3, participant in Rome).
Hence, the shaping of the digital infrastructure as a com-
mon resource does not merely define a space where experts and 
technicians build, from sketches, a bottom-up infrastructure, but 
it also serves as a subjectivating setting, where the acquisition 
of new identities and skills takes place, a phenomenon that has 
been already outlined by Dunbar-Hester (2014) observing the 
communities of FM radio activists. 
In this respect, a crucial dimension in understanding the 
shaping of a digital common regards the learning trajectories of 
technical knowledge and skills, relevant in the self-management 
of the infrastructure. Precisely, to ensure the sustainability of 
the CN, the infrastructure requires the cotemporary and parallel 
growth of the technical capabilities of its user base. For this, 
knowledge learning and sharing are particularly important, as 
they enable members without technical backgrounds to acquire 
the set of capabilities required for the daily use and management 
of the network and to build new infrastructure’s nodes and, 
ultimately, to be fully part of the management and governance 
of the communal network. In other words, the enactment of an 
expert knowledge and the contextual situated learning processes 
are not discrete dimensions, but rather are based on the same 
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sociomaterial practices centred on the democratisation of digital 
communication through experimentation and tinkering.
Another crucial aspect in the mutual shaping between the 
digital infrastructure and participants’ identities concerns the mo-
dalities through which technically-trained newcomers have been 
involved in a process of political subjectivation (see Lehmann 
2016). In this regard, the enactment of an infrastructure in terms 
of digital common resources implies that geeks and technicians 
engaged in its building and maintenance are requested to reframe 
their «technical identities» in a dialectic relationship with radical 
political activism and with an anti-capitalist critique of neoliberal 
pressures on the internet (Pellizzoni, Ylonen 2012; Chenou 2014): 
Sometimes someone says: «Excuse me, but is it not enough that the internet 
is already working? Why is it not enough to request that the municipality put 
internet in areas still not covered?». This question is a challenge for all of 
us, and we want to contribute in building a parallel infrastructure, which has 
grown over time and represents a space of freedom. The central aspect is the 
possibility of being able to manage your own services, to be able to create 
from scratch the stuff the community around you needs. And then, also the 
fact that, more and more, at the global level, the internet’s problems remain 
a central concern, especially in relation to the development of contemporary 
capitalism. (Interview 6, participant in Pisa).
This excerpt highlights how, for participants, the engage-
ment in infrastructuring activities also means bending their own 
subjectivity towards a radical political setting, thus enacting a 
proactive membership both on technical and political grounds. 
This process of alignment is also influenced by the fact that 
many of the community meetings are often hosted by centri 
sociali autogestiti, which in the last two decades have played 
an important role in the development of a political and critical 
discourse about technological innovation and ICT (Milan 2013). 
In these political settings, geeks, activists and technical experts 
intersect technical skills with political subjectivation processes: 
expert members and geeks are not simply ICT technicians, but 
are also «teachers» of an expert knowledge, which is articulated 
according to specific political views and agendas. At the same 
time, political activists and other lay members learn new skills 
and techniques and reconfigure their identities on the basis of 
the technical competences gained during their participation in 
building a politically oriented infrastructure. 
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5.3. The politics of technology in the construction of digital commons
Another relevant aspect related to the performative nature of 
Ninux.org as digital commons concerns the symbolic and discursive 
construction of tools and technologies adopted by participants 
as part of a political project. As we will see, technologies and 
tools adopted in the construction of the infrastructure, as well 
as the infrastructure in itself, are not merely considered specific 
and neutral means to reach a politically oriented aim; they are 
rather conceived as artefacts that, for their history, technical 
features and socio-economic relationships, are active drivers of 
specific values and beliefs. 
In a certain sense, we can say that Ninux.org activists adopt 
a reflexive attitude towards the role of technology, sympathetic 
to the view of the technology-society relationship expressed in 
the well-known article by Langdon Winner (1980), titled Do 
artifacts have politics?, in which the author pointed out the 
need to «pay attention to the characteristics of technical ob-
jects and the meanings of their characteristics», as «they can 
contain political properties» (ibidem, 123). According to Winner, 
technology’s political properties can become manifest in two 
ways: when «the invention, design or arrangement of a specific 
technical device or system becomes a way to settling an issue 
in a particular community» and, more crucially, when we face 
«inherently political technologies, man-made systems that appear 
to require, or to be strongly compatible with, particular kinds 
of political relationships» (ibidem, 124). The case of Ninux.org 
is an emblematic example of both the modalities envisioned by 
Winner, especially of the second and more specific one: among 
Ninux.org’s participants, technologies they use are not merely 
«neutral» artefacts, needed to serve specific political and civic 
aims, but rather activists believe that the features of the tools 
they use incorporate specific meanings and values, which help 
supporting the construction of network based on a digital com-
mons paradigm. 
We can focus on two major examples of how technologies 
and tools incorporate meanings and values among the Ninux.org 
community: one is more specific, while the other is immanent 
across the whole project. 
The first, more specific example regards the way in which 
participants chose to adopt software and other tools that belong 
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to the open and free software tradition and that for this reason 
incorporate a specific application of the idea of commons. This 
means that the project arises in relation to specific political views 
and motivations concerning the technological solutions to be 
adopted in sustaining an infrastructure: for instance, the adop-
tion of non-proprietary hardware that can be easily subverted 
by installing open software produced by the community. In this 
sense, the choice of one tool over another is directly connected 
to the meanings and values that these tools incorporate.
An illustration is the adoption of open software to make the 
antennas work without the need to use proprietary software. The 
decision to use free software, which is sometimes more complex 
to use because it seldom requires a dedicated implementation, 
represents the clearest example of how tools used to build a 
digital infrastructure are connected with an earlier tradition of 
digital commons. As it is well documented, since the 80s, the Free 
Software Movement (Kelty 2008; Söderberg 2008) reshaped the 
relationship between software production and market, producing 
new conditions of existence for alternatives to the liberal model 
of software production, embedded in capitalist relationships. 
For these reasons, the Free Software Movement contributed to 
define few major political and organisational models, related to 
the production of digital commons, that are today adopted also 
in the building of several CNs across Europe. The crucial role 
played by the choice of using free software in the Ninux.org 
project has been underlined by several participants to Ninux.org, 
for example in the case of an activist in Florence: 
Originally, I started attending the free software environment. The free 
software community, even though it was a very nerd community, much more 
tied to technical issues, was still interesting because within it there were re-
flections, such as what you can do with the software, who can use it, where, 
when or how. If I’m the one who builds the tool, I can do certain things. 
But if the tool does not exist, then this chance does not exist anymore. As 
someone said, who writes code, writes laws. And I learned this thing here 
through the free software experience. (Interview 1, participant in Florence).
The second example of the distinctive conception of the 
technology-society relationship within Ninux.org should now be 
quite obvious, as it considers more generally the meanings that 
are embodied by the whole local infrastructure. For participants, 
the CN represents a technological and material translation of a 
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distinctive political view, capable of fuelling resistance practices, 
innovative conceptions of the relationship between citizens and 
communication technologies and, ultimately, the experimentation 
of possible alternatives to current internet governance. This is 
the way one of the major activists at the national level expressed 
this distinctive view in a public speech presenting the project 
to citizens:
Clearly the oceanic dorsal is not ours as well as the access points are not 
yours. The cable that brings the network to your home is not yours. Lately, 
even the modem, that trick you have in your home, is not yours. So, when 
you have a data packet that starts from your computer, from that point on, 
you no longer know what happens to those data. You completely lose control 
of what’s going on [...]. We want to get to a point where the infrastructure 
that you use to communicate is no longer hierarchical, is no longer centralised 
and in the hands of someone else. It will be completely distributed and based 
on a community of people. (Ethnographic fieldnotes from a public presentation 
of the Ninux.org in Bologna).
We see here that technical aspects, such as the hierarchic 
architecture or centralisation of the network design, are not 
merely technical dimensions that can be faced in a conflictual 
way with the implementation of alternative technologies. Instead, 
the conflict is a «matter of performance» arising by agencements, 
which include technical and material details, political and cul-
tural views, values and embodied attitudes – a coherent, even 
if instable, assemblage of entities that plays a performative role 
in the creation, support and circulation of this specific socio-
technical project. 
6. Conclusion: towards a new politics of materiality to understand 
digital commons
Mainstream discourses on digital technologies, and digital 
commons in particular, stress the idea that digitalization, although 
not free of societal concerns and challenges, can disclose positive 
socio-technical landscapes. However, most of these narratives, 
explicitly or implicitly, draw a scenario studded with disembodied 
social relationships and post-political identities. This supposed 
process of disembodiment (of data, of human behaviour, of po-
litical mobilization) is reputed relevant in a wide spectrum of 
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digital innovations based on a commons paradigm: from Wiki-
pedia, to non-profit crowd-based digital projects and open-access 
databases. These digital projects, inspired in one way or another 
by the paradigm of digital commons, are especially addressed for 
how they are inherently able to overcome material constraints 
related to traditional production forms of resources and value 
(Greenfield 2017). 
By contrast, our ethnographic fieldwork on the Italian wireless 
community network revealed that the building of this distinctive 
kind of common-based digital project requires a rather material 
and deeply embodied collective work, emerging from a situated 
mobilization and the mutual shaping of material resources and 
political understanding of a desired social order. By exploring 
what S&TS scholars such as Andrew Barry (2013) and Jennifer 
Garbys (et al. 2013) have recently addressed in terms of a 
politics of materiality, we have outlined that the articulation of 
political alternatives to the governance of internet is not only 
related to the elaboration of theories, discourses and political 
agendas, based on the benefits that a commons-based paradigm 
can convey. On the contrary, the case of the Italian community 
network revealed how the construction of such an infrastructure 
represents a performative effort, resulting from the embodied and 
situated interaction between people and technologies, technical 
competences and political identities, alternatives subjectivities and 
the practical work of manipulating material hardware. In short, 
what we have outlined is that the Italian wireless community 
network is being made possible by an effortful practical collective 
mobilization of technologies, cultures and politics, a mobilization 
that risks otherwise to remain hidden in the rhetoric of the 
dematerialized and disembodied digital commons.
More specifically, by looking at the case of the Italian CN, 
we had the opportunity to explore not just the distinctive and 
obdurate presence of technology and materiality in social and 
political activities, but more distinctively the performative character 
of the interaction between technology, social relationships and 
political identities. Indeed, our findings concerning this specific 
case revealed how building a digital common infrastructure is not 
the result of the instrumental juxtaposition of cables and political 
visions, hardware and techno-utopias, but rather the product of 
a situated performative process, in which technical issues, politi-
cal visions, and social identities have been mutually shaped and 
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recursively influencing one another. Hence, the analysis of the 
case study has also brought to light how the adherence to the 
paradigm of commons enacts a complex socio-technical process, 
in which specific conceptions of digital resources, political im-
aginaries, human and non-human agents are mutually adjusted 
and continuously «aligned» (Suchman 2000) in order to perform 
in practice a digital infrastructure like the Italian wireless CN. 
Overall, this paper challenged the deeply taken-for-granted 
assumption that technology can be conceived as a neutral tool 
or conceptualized and empirically grasped separately from its 
social and political implications. What at the very end this 
study aims at advancing is the view that there is an inherent 
inseparability between the technical and the social in performing 
digital commons. In more general terms, we have disputed the 
mainstream conception of the relationship between the social 
and the material, in the context of our increasingly digitalised 
society: politics, human beings, and technological objects exist 
only in relations, as they are enacted and continuously shaped 
into being through collective situated performances.
Departing from these theoretical and empirical outcomes of 
our research, several other questions emerges, especially in relation 
to how the Italian community network would be indeed able to 
offer a viable political alternative to the contemporary governance 
of internet, increasingly influenced by commercial pressures and 
surveillance programs. On the one side, the small dimensions 
that still characterize Ninux.org at national level, as well as its 
irrelevant consequences over a wider internet audience, would 
suggest that, although well addressed, this project is not able to 
produce an actual option in a short-term timeframe. However, a 
look to more successful cases of community networks in other 
European countries, like Guifi in Spain (with its about 35.000 
active nodes), suggests that in other contexts these alternative 
infrastructures could represent effective and efficient opportunities. 
At this regard, a comparison between the Italian and the 
Spanish network makes evident that other relevant issues, be-
sides those outlined in this article, play a role in the growth of 
the use of these infrastructures, including as major themes the 
institutional support accorded to these projects by public bodies 
(very strong in Spain, very weak in Italy) and the expansion of 
commercial services over the networks (an asset of the Spanish 
model, something absent in the Italian experience). Of course, 
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these issues, related with the role of public institutions and 
the project’s hybridization with the marketplace, also open up 
concerns related with how institutionalization dynamics as well 
the contamination with private firms could put at stake the 
coherence of the political visions shared among activists and 
concerned citizens. These issues clearly represent important points 
of departure of future researches, which should deepen, among 
other thing, the analysis of the social, economic and political 
conditions under which community networks can emerge as 
viable alternatives to the increasingly contested governance and 
policy of the global internet.
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The socio-technical shaping of digital commons and the material po-
litics of the Italian wireless community network
Digital commons represent important alternative forms of technology 
production and sharing in contemporary network society. The article 
presents the main results of a qualitative study on a specific case of 
digital commons, Ninux.org, the largest wireless community network 
(CN) in Italy. CNs are distributed local communication infrastructures, 
generally built and self-managed by grassroots organisations. Empirical 
data has been gathered through a mix of qualitative techniques, inclu-
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ding 14 in-depth interviews with key participants of four major local 
networks (Pisa, Bologna, Firenze and Roma), multi-sited ethnographic 
observations and documents analysis, with the aim to investigate par-
ticipation processes in this project, paying particular attention to the 
discursive elements and material practices among participants. On the 
basis of the empirical research and drawing on a conceptual framework 
matured on the ridge between sociology of innovation and science and 
technology studies (S&TS), the article’s findings explore the complexity 
characterising the interaction between practices, technology and political 
visions involved in digital commons production. We argue that the 
adherence to the paradigm of commons enacts a complex socio-technical 
process, in which discourses about the governance of digital resources, 
political agendas and material technologies are mutually adjusted and 
continuously realigned to perform in practice an infrastructure as a 
common-pool resource.
Keywords: digital commons, Wireless Community Network, socio-technical 
agencement, material politics, qualitative methods.
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